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ABSTRACT  

This paper presents an attempt to improve the thermal performance of the absorber 

plate in photovoltaic solar systems by introducing novel configurations of pin fins. 

The cross-sectional area of these pins varies along the pin length producing small 

bulges with regular geometric shapes. The objective of changing the pin profile is to 

increase the heat transfer area and to produce a better mixing effect in the passages of 

the cooling fluid. Three shapes of bulges (diamond, cylinder and circular rings) have 

been employed to produce three forms of multi-bulges pin. The novel pins have been 

investigated under the influence of steady laminar forced convection flow. The effect 

of fin design on the absorber heat dissipation behavior has been studied and reported. 

The numerical model has been carried out by using CFD Fluent software. Finite 

volume technique is used and SIMPLE algorithm is applied. The thermal performance 

is presented in terms of surface temperatures of fin and plate, thermal efficiency of the 

absorber and average Nusselt number. In comparison with conventional pin fins, the 

results showed that the proposed pin fins indicate a good insight in the heat dissipation 

process and more effective in thermal performance. 
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Nomenclature 

Ap  area of absorber plate, m
2
  

As  surface area of pin, m
2
  

cp  specific heat, J/ kg K 

d  diameter, m 

Dhy  [2 h w / (h +w)] hydraulic diameter of air channel, m  

h   convective heat transfer coefficient, W/m
2
 K 

h  channel height, m 
I  solar irradiance, W/m

2
 

k  thermal conductivity, W/m K 

  pin length, m 

   mass flow rate of air, kg/s 

Nu  Nusselt number 

Q  power applied on the absorber, W 

Re  Reynolds number 

T  temperature, K or ºC 

Tp  average temperature of the absorber plate, ºC 
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